Molecular characterization of addiction systems of plasmids encoding extended-spectrum beta-lactamases in Escherichia coli.
Escherichia coli producing CTX-M-type extended-spectrum beta-lactamases (ESBLs) are spreading worldwide. The aim of this work was to investigate the addiction systems carried by the replicons involved in the emergence and spread of ESBLs in relation to ESBL and replicon types. A collection of 125 TEM, SHV and CTX-M ESBL-producing E. coli isolates and their 125 transconjugants or transformants was analysed. Five plasmid protein antitoxin-regulated systems and three plasmid antisense RNA-regulated systems were sought by PCR. Two hundred and ninety-eight plasmid addiction systems were detected in the parental strains (mean 2.38, range 0-6 per strain) and 86 were detected in the recipient strains (mean 0.69, range 0-5 per strain). PemKI, CcdAB, Hok-Sok and VagCD were the most frequently represented systems in both recipient and parental strains. The parental SHV and CTX-M ESBL-producing strains had more addiction systems than the TEM ESBL producers. In the recipient strains, the frequency of addiction systems was significantly higher in IncF plasmids. Among the IncF replicons carrying CTX-M-type enzymes, the frequency of addiction systems was significantly higher in IncF plasmids carrying CTX-M-15 (mean 3.5) or CTX-M-9 (mean 4) than in those carrying CTX-M-14 (mean 0.6). In E. coli producing CTX-M-15 or CTX-M-9 ESBLs, plasmids bearing the bla(CTX-M) gene have multiple addiction systems that could contribute to their maintenance in host strains.